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MSMOHAHIJOM  BEPOBT  NO.  VjJL  710/6( 


1 July  1944 


Realetance  of  Nylon  ?amchat«  Cloth  to  Perforation  ba 


1.  In  rcBPonae  io  a request  from  the  Office*  Chief  of  Ordnance^* 
aamplei  of  three  types  of  nylon  parachute  cloth*  aa  supplied  hy  the 
Nylon  OlTlslon  of  N.  X.  DuPont  de  Nttaours  and  Coapany  through  the 
Hu^et  Pahrlcs  Corporation*  hare  recently  been  tested  for  perforation 
reslrtanoe  at  this  arsenal. 

2.  The  resistance  of  these  saaples  to  perforation  by  the  X7>graln 
cal.  .22  fra«;nient- simulating;  projectile*  &>2^*  was  the  highest  afforded 
by  any  fabric  tested  here.  Their  resistance  to  perforation  by  cal.  .49 
(steel- Jacketed)  ball  projectiles  was  sli^tly  inferior  to  that  of  the 
most  resistant  fabric  pretiously  tested. 

3.  Sufficient  noabers  of  I2"xl2”  pieces  of  each  saaple  were  out* 
assembled,  and  sewed  together  to  proTide  a vei^t-peiwuait-area  oquiralent 
to  that  of  .044”  of  steel*  as  currently  eaployed  in  body  amor  asseablies. 
These  assemblies  were  then  mounted  on  a sawdust-filled  canvas  duaay  and 
impacts  of  cal.  .49  ball  projectiles  (steel- Jacketed)  and  of  the  cal.  .22 
fragment-simulator  vere  directed  against  then.  The  results  of  these 
teste  appear  in  Table  Z. 

4.  Under  impact  of  the  cal.  .22  projectile*  C^»  the  resistance 
of  the  three  samples  (l370«  1439  and  1439  feet-per-eecond)  was  better 
than  that  of  IJi  ounce  nylon  duck  proTlously  tested  (I3S0  feet-pex^ 
second)  3 and  comparable  with  that  of  another  saaple  of  nylon  Parachute 
cloth  (equivalent  in  veic^t  to  .049*  of  steel)  tested  earlier 

1.  0.0.  423/7!(93  - Vtn  423/i7^,  datei  ’STi^  iM. 

2.  Watertown  Arsenal  laboratory  Meaorandum  Report  Ho.  VAXi  7€8/253« 

Develoimient  of  a ^jeetile*  to  Be  Used  in  Testing  Body  ixaor*  to 
Simulate  Hraffsents  of  a 20  am.  E.l.  Projectile*  7 January  1944.  ■ ' 

3.  Watertown  Arvenal  laboratory  MeaonAdoa  Report  lo.  Wtt  710/fil6. 
^sistance  of  Tarleua  liyera  of  llfOmee  to  SoverSL'%pee  of 
S^l  Arms  PToJeetileSf  22  April  19^. 
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(1467  feot-pcr^stoond)^.  Of  all  the  fahrlee  tested  here*  the  resistance 
of  the  subject  material  to  perforation  by  the  17<>grala  fracnaBUslnalator 
was  the  highest* 
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5.  Under  impact  of  the  cal.  .45  (8tesl-> jacketed)  ball  projectile 
the  resistance  of  these  samples  (676*  656  and  71^  feet^poxweecond)  was 
sonavhat  inferior  to  that  of  the  17^  ounce  nylon  duck  (75®  feot-per<- 
second)  and  conparable  to  that  of  the  aore  resistaol  of  seTeral  samples 
of  flbeifslas  Pievloutol/  reported  (549  to  73*^  feet-per-second)', 

6.  While  the  einllarity  In  resistance  of  the  three  samples  pre» 
eludes  any  deductions  as  to  effects  of  Tariable  physical  characteristics 
of  the  materiale*  a llet  of  pertinent  data  famished  by  the  supplier 
appears  as  Table  XX. 

7.  If  an  all-fabric  armor  ik  serlcusly  contemplated*  therefore* 
the  results  of  tests  conducted  at  this  arsenal  indicate  the  adTisability 
of  using  either  the  subject  naterlal  or  17l^  ounce  nylon  duck*  since 
these  materials  are  outstanding  In  overall  reslctanoe  to  extreme  types 
of  perforation  as  represented  by  the  oal.  .45  hall  projectile  and  the 
cal.  .22  fragment-simulator.  As  between  these  two  materials*  the 
suhjeot  material*  while  somewhat  more  bulky  and  obviously  core  expensive 
appears  to  be  much  more  pliable  and  thus  more  suitable  for  fabrication 
Into  amor  clothing. 


4.  Wtn  400.112/3082,  dated  18  April  1944. 


5«  Watertown  Arsenal  X*aboratory  Haaorandu*  Report  Hp,  HAL  710/653* 
Reslatanco  of  Various  Samolee  of  "Flberglas"  to  Perforation  by 
fragment-Siculating  Rrojeetiles*  10  June  1944. 
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-‘g--x£y.rX  pf  Penetrat  ion  '''o-^ts  Conducted  ?\t  WatertovTt  Ar 
S».-nrl9s  ;f  lyion  -Parachute  Cloth 


Sanole 

ifful  Valent 
Pteel 

Balli'^tic  J. 

^au/re 

O-?! 

S7ILl6g/3 

.0144" 

1 

1370 

IIPILI70 

.044" 

1435 

HFD-172 

.044" 

1435 

iiirkpa 


17i  os.  ^ylon  duck 


.044» 


^Cnl.  .?2  fragmenUsiiiTulsitln.;  projactlle  - I7  grains. 
‘Cfl,  ,145  (atecl-Jackered)  ball  projsctlle  - 230  fralno 


TaUe  II 

D&ta  Concerning  Three  SazcTlce  of  Hylon  Parachute  Cloth 
As  RfePorted  by  E.  I.  DgPont  de  Mamours  end  Company 


du  Pont  Style  No. 

mrn-ijo 

!nPI3ul68/3 

lJTD-172 

Tarn  type 

Bright 

Brl/^t 

Brl^t 

Hl(^  Ten- 

High Ten- 

High Teiv. 

acity 

acity 

aelty 

Tarn  count : Warp 

70-23-5 

70-23-7 

105-3h-5 

Tilling 

70-23-5 

70^23-7 

105-3:1-5 

Weave 

Cargo 

2x1  Twill 
Rip-Stop 

Taffeta 

Construction  (Looa  count) 

80  X 8U 

84  X 92 

60  X 64 

Hood 

i|0/£ 

40** 

42/2 

30/2 

40^ 

Reed  width 

‘<0.9 

Piclcwheel 

8h 

90 

(A 

Finisher 

Haguet 

Huguet 

Huguet 

Finished  Construction 

90  X 88 

9b  X 98 

68  X 67 

Finished  width 

35  1/8* 

36- 

Jlt  j/4' 

Porosity 

115 

128 

SI 

Thickness 

0.0055* 

0.0056* 

0.0062» 

Weight  (os./sq.  yd.) 

1.33 

2.00 

2.04. 

Tensile  Stren^h  (l"  strip) 

94  X 85  lbs. 

99  X 98  lbs. 

Ill  X 104  Ibe. 

Tear  (Tongue) 

b.8  X 7.2 

12,7  X 12.1 

9.6  X 9.4  lbs. 

Tear  (TraPesold) 

lbs. 

l4.3  X lb. 7 

lbs. 

29.5  X 27.0 

lbs. 

25  X 321^ 

, - ■ i' 

lbs. 

Slongntion 

2S  xys$ 

23  X 34)1 

i 

- .1  ■ -ifii',  *' 

■ :■ 

' j. 

■ i'  ■ 

\ 

' 5’ 

Tt  ■ - 

■'  ■ ’ 

! ; . , ‘ 

■’  ' 1 , 
.r’  *■*' 

’ ^■''*  **  r 

» ^ i I- 

. ' .Vr  ; ‘ >' 

. " .s'!  if:- 

1 . k' 

■i  . . ■ kw*' 

